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(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently discover failed 
contact holes by a method wherein a current value of 
electron beams penetrating contact holes in each first 
region is measured, and the current value is combined with 
a desirable threshold, and a ratio of the normally unformed 
contact holes is inspected. 

SOLUTION: A semiconductor substrate is partitioned into a 
plurality of desirable first regions, and electron beams 1 are 
irradiated into the first region, and a current value of the 
electron beams 1 to be fed through contact holes 4 in each 
first region is measured. The measured current value is 
combined with a desirable threshold to inspect a ratio of the 
contact holes normally unformed out of the plurality of 
contact holes 4 in the first region. Namely, the electron 
beams 1 are irradiated on a semiconductor substrate 
provided with an oxide film forming the plurality of non- 
feedthrough contact holes 4, and a current is fed through in 
a bottom of the contact holes 4, and a current amount of a 
feedthrough current 2 is measured, thereby acquiring 
whether or not the contact holes 4 are normally formed. 
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•5. ^CK. 08(C7n-rcfc^K. Jtattiftfl4 1©**1> 
)ifC. ^0^6 2^5, CCT. 08{C7n-T 

<t^{c> Kii^iiS:fii4 ltzwiio^fti^ra-r 
i. #^o»*©«tt«:ii*io*>r. rniumfrmft 
■c* *©»^«:iaE«s3n**«wi* 

a. 

[0 04 3] HSK^-rjc^w:. -tf^^a » i»S# i 
1.21 *J«fe/h3 ttnm®ttLMV<S) Z> 1 0 p A *m 

^a?»8flC©^»3 (10-1 00 5^o» v. 
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&3 > * * r *-Jl><D&tEt ^i^-t ^ X-C 
«MM%r*i. HKK^*y*©*ft«McWfl!3*i 
tl>5t"; F7y^fl6h, *©><*->a>6*&3 

[0 04 4] fft*)%aaST*J:9K:. K»hv?^*> 
6. /c4;l«3>*i> h*-*ft»a-rSi7 
g(c<fcoT*&3>** r *--;u#£ 

GSMH*JiS"rSCi#r*.5. 10 
[0 045] 9x^-£&"CJWl«. y *-m<D* 
#341 0 S^O^fttCiat, t^D';?©«tt 
lO'fflt***). 1 0 0 5 * n>ft-C£-oTfc 1 0'<1* 
0. tft£>©i<JMirt>*>B. 8tir&l>LB6tfi©iE»t!fe 

Mffc«©3aff«*©«>©*>. Wffor^Bd/fflfct/rffl 

t&^yi-fv ? ^©«asr«tttfl«jK:Wg^«aE*«-c* 20 
s. 

[0 04 6] (Htfe^SS) 36H86»3«:-X»rig9 4 

^fltf* A X©*£ $ £ I§]8I©*£ 3&C7"P v i>%ft 
W (feTF. C©<fc5CC#Wfc:/Byi'£fStB:/B»,0 4 

£^$3ftTt>*rt>5fr£^^£&©-C*&. 

So 

[0 04 7 ] WAAS I C (application specific 30 
integrated circuit ; !($gfl3j£r6jW I C) 3|B. CP 
U37. DRAM. SRAMfO^t'J, A-Sl^BttSfl 
f - ^ -ft ©iifi^rtf 5 fc*© -f>$-7i-f^3 7^*1 

[0 04 8] *©/<:«>. -en^nc^^^^-fxci 

£4 CC3 htf-.M/©-!^ 3>**r 
»tt?u?*eifcfc4*.K7n»*A, B. C*?© 

#-;U©(*24tT5. fc4*.«\ ~7v. v it K, B. C© 
55. yn»d>A©3>5fd»h*-;l'©f'Plj*iStHli 
frT'B ^ *r*S4»*>-5Tt>SI8^{C« > 7"B v * A 
fcffeOT'B » * J: rj fcfiBtWtc&SrS. 
[0 049] Wc. «^m#lHlR3ft?l>Sj8£(c 

b. *A3>** h^-jwcffis-rsasom^B y 
**h#-*©«fc*tttr*cia«-e*a. so 
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[0 0 50] Cti6©?B9»A. B. CB. IU«©* 
#3r»W6*lfcttOttlUC*S*^B7d'A. B. C 
44t*c*^«.4LT46itrtJ:(,». /c4 
i tf y * $$©* * 3 /c t'b 7 * ©r^r * l 

- *J^*#H©^©fWiW-eta£* L/T h Jri*. 
C©/c«>. fc4*.«. T'B^ACAWfSffifStf. £ 

as© i o o #© i r *titf . ttsaisa i o o < 

[005 1 ] (JBkJgflM) 01 0B«^B»**Sl> 

a** ^^b 9 *»«:. wf-v- ^zmmzmM&E.* 

7jVf0T*£. CCV, — JMCC. flfrfe-A£3>** 
r*-JWtycMStf afc&KB. m-?fcf-A&:3>* * 

*S. 

[005 2] ji^©S EM (scanning electron micros 
cope ; j££9S?fMRtt) TMSSbtiTHMtFtf-Ajfe 
ffi£©J:5Cc. l-3©ffl[piS«S'r&&ASC>«HuaK:S 
-T-e-A£j£S-f£4. m-f tr-AB^x^-CcftOT 
SiTCttt>A»ftK:tt«J. Kn«HK|fflH3t.fc*ftr 

[0 0 5 3 ] %0)tc#>. #§QfcJBSgt?B. m^^c 1 0 1 
A^M^-fS^f-Al 0 3*. U>Xl0 2t?ffi 
&S^fcr-A{cT*. *©&£. k-a*BI 

□anfflB*igEEBitt«c^scT^* +- 1 o 4ka» u 

3*JHJtrs. 

[0054] ffrF tf- A 1 0 3 tt. ^n-en©^B 7 * 

affitcijw etifcsffi i o 6 ccsijiiu ^©mijSK^ 

ftl 0 7(£ e fc-3T«iJ5£3J-iS. 
[005 5 ] (HS6fl5»5) 01 lB^B^d'CC^r 

iH8l#W!c6fc«>. a»JiS/NJ:bt?*ia?rtf^fc*«: 
B. «3>i«i»h*-*e4K:j||WSh*« : FK-AJi 

T<fc5fC. T'D^Aai OpA. ^B»^BB5 0pA^ 
B7i»C«l 0 0pA4-f*. 

[0056] pJ^7/^ + -1 0 4 (010) im^tc 
WffK-AKffll>k«6KB. Sl^t-A 1 0 3 
©t-AffigB. pJ^7^^ + - 1 0 4©E$CCft||?g<fc 

-;W©?5@B. 7B?*©H»©if*CC»0'Csi*"ri,<> 

[0057] -ec-c. *h6*«a{bi/rfc. £>S43n 
«a-r*«*^-A©«aat*«iWj&r*4j:5«:. 
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&1 0 ia>P>8£?£^fcr-A10 3©e--Affi£5S 

[0 05 8 ] (mm*6) m 1 2ttmss.nimctic* 

£„ 3>**t-#-;Hfc£B. ^x^-#(4rffton 

m-? t - a £ % r h n s «t 5 cc mm s nr i >■& . 

[0 059] fcSSfitCtt. $x/v-affiCCjglS3tlT 

r*$o. m^t-AjisjisHstiriiS^Py^jji. £-© 

[OO6O]#0fB. A. B, C©3-50^0 

it*. *or. «T-tf-A*»JHlW3tiSttlI*J. rfn? 20 
*>A©*§£(cb. 01 icc^-fj:5(c. fciABm-T-tf 
~AJ$!WS£1 OPAiTS. 
[0 06 1 ]-*. «^-t-A*J|«fStifitai*i. 7 

9 *>* . W T $ htt$Ri X f- y©flHH«R4 *» 
SflK-r*. *«*«BCE>i»«A:4jt«5 0PAi-r 
*. 

[0 06 2 ] «fc. IBIttK. «*tf-A#|«HSftSffi 

c-e***>s*«Ksn. ^o»*c©«^kbjww« 30 

fcfctitBl 0 OPAiL. l>-r*l©^Df fCfcftt,* 

[0 06 3 ] 01 3ttx??>*iggK: 

ttfff S a > * * h # -;l>©*S*WI>1*tt £*fi Ofcg 

R I Ef?CC<fc&x^>i'&{t}£ffl(,>-t:3>*i' h#- 

Sx^-B^g^fflCCjttytcoihg&^Xv© 

[0 06 4] ffi?&. ■fvXvx. ^7X7« 

4ffl©^g{cjoa^x^-^[fi]S2gu-ctf 5. m@© 

H8«*«Bir*»)» Xa**»<-*©A*i*W>**3 
fcWRg-C&S. *©fc«>. ^x^-cja^gpi 3 1 -CBS 
Sl/fc^5X-7©»ftjWf 6tiS0>. «S13 2-C»A 

[0 06 5] *©<J:5&i8£(Ctt. 3>**|>#-;U© 
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(C. -^x^-^giJi 3 1 ^"Jt^XM-^gpi 3 2«C 

©fc«>. 9xM-tt!,t»a$i 3 1 jcflfc-Jx/N-JSgpi 3 
[0 06 6] fc£*.B. 05T-^LfcJ:5fc:. ^a»{» 

ci©liffiii*i. w^^?«rtrpiD-c*sfc©*i 

£Sfc£i;fci§£. ■Jx^-tfrfrSBi 3 lJcas^n?* 
.fcOfe^x^-jgSIJl 3 2(c*5^d7i'Ot*. 5fcCC 
tSSE-T*. fc^SA. T'n-feXCCfcoTB. ^x/>»-© 

*©*§£{cBjicc. ^xm-o^si 3 ltciS^fi* 

[ 0 0 6 7 ] 0 1 3 B. i8W©ga±. *-l>9S 1 
3 1 tJ&SBl 3 2i«r— ^{C»WrjnbT:i>S*«. Cft 
6*WlK»W(Hr4«IM8ftf3*i*4©r«a< . n 

nr. x»^>^sa©ia»**w^ft>. 

[0 06 8] (IUg^Sg8) 01 4B¥&f*?x-"-© 
IJg-CgSMSSn-CS^^^X^-B. tt<r©tt^ 

^S(cj:oT»ilSftTi>s. HttWfc. ¥aSf*^x^ 
-ttffl+tfcfrfc&S 1 n y h^fiCTiK. ^x^-fc-fe 

[0 06 9] mmZhtctjizv MciR«>6tlfc9:c^- 

B. ittr-3ft«*tf5fc«>K:. iot* Hz 

» h*6W0tash. '«ai«B©rt»^4atfn*. c 

©it. fx/x-ilRjisaiBitt. !^r»IWS. L/c 

1 4 1 (CB. ^3>^^ h*-;U^<|?«E0-¥>r 
l\ 

[ 0 0 7 0 ] *c?. tss*g^. ■jx^-tcaaiH-a 

ffiHI 1 4 1 ©S2?:. »©*«Ktt18L-CBlr>S*tf tf 
*tfl». «©««J:»)*>«lcWK«ac*tf5. 
[0 07 1 ] (HiSJgSS9 ) m 1 5B^^d 7 J>15 
ltp©IE?irft3>* f h*-;H 5 2RO'^3>^^ 
h^-JH 5 3£^l//c0-C£>£. t^o^l 5 1 

rttcassv** h*-^jm&-c&£t§-&B. *©3 

h*-;KC-5Efi©H-7-e-A«:aAO)fc<t# 
ft. Kffi-f •£.»ji^ffl©SAfiI ; £iinaxi-r^i. N<@ 

<m-B^y^^v^~i^mt^f^xxy^\ 5 

1 £«iit3ft7\KiI®S£SlrnaxB. S^mjjKJfiinHx© 

[0 07 2] 01 5 (tTjVf J:^«C. 

S^y^a,,^ 1 5 l{C t lo©^g3>5fd7 

15 3*s??«ETSi. Vf-fnyPl 5 lrt©=>>£ * 
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bfr-toift.&t&WfcMlZ. S^Tfclmax-imaxifc 
Z. Jti§®£ffilnes#. S^ifcffilmaxJ: 0 4>'h3 ttft 
BV|n3(,>«£\ *ft©3>*9 h*-.»H8ta s £<<>. $ 
fc. t^'T'ci t ?mW 1 5 1 (CB. 4>&< i *>N»(Imax- 

Imes)/Iniax(I©*&3>£ 9 V t—>\>1fi&'&.?Z>. 

[007 3] *s^^n^*cc^3>afi'h*-;i' 

3WWE-r*4*B. *©?77n»*«:ftl/fc»*£& 

5. io 
[0 0 74] S/c. ■^K-AfcJKMUfctf^n?* 

?n c©«£5g 

*ita«»©*£*a***it*rstf- 

i'JH© y -f X i ©Jt*rjfcS $ ft * . 
[0075] fcijttf. ftt)$nfcmjim^fii*5 1 n a 

t?. ttaMSOt-^ta^-YXl pAOi«KB. tKMS 

B3ffi©ftSr»ii^<i^itS'J-c#€>„ c©H£ic 20 
B> 1 0 0 0ffl©n>*i> h*-j|/©ctit , lo©D>i? 

vt&em 10)01 ett^ft^i^-K;. 
tr- a *^ r s Mximpi- ^-^^ms^tm 

6 1 6 3(C|d1A^TI 

tt©«^tf-A16 2JWIit«:«a*S*l*. 9x/\-l 
6 3«. 1 6 5. 1 6 6*6l,>«t 

1 6 4©±tC*gtt6*Ta»S. 

[0 076] XYXf— i?l 6 4«. ^a-^^lid&S 30 

<£ 9 tc^Sb § a 4. 8«iElB©ill£(c b, a 7- -7 f> y 
* ^^-T *IBtt>'Wa»-*> f i 7 2 * * x- if 
.KftttfcWE. *Sl>BU-1f-4flK»fc»«BBWJe 

[007 7 ] fciiltf. l^t-Al 6 2*fiM*r&* 
8J©7n 9 *©**Ji$£^tr-AJIff^©4M>i 
t-aSttSJ^K. XYXf— yi 844PMM-*. 

ST-tf-Al 6 241-3©7"Oy ^{C^Wtr 
lta«*4*fiELfc©*J. BO^o»^©itii&a«4« 40 
^tf-AJH««l«©tti*4*-»31t5J:^«:. XYX 
f-y 1 6 4 4iH»0T«IW6. 

[0 07 8] li;^ XY^^-yi 6 4*»ttUrt> 
#. •Ji^-l 6 3^mcm-T-tr-A 1 6 2 4TO-T 
■5. 7p ^ *©*$<* «=i:>** h#-;KcJt"<T#?ir 
tc*#<. 7'D9i'©^2«cBX^7-f7'7-f> 
«!@H©*Sl>«<M£*«oT(,»&. -HttJC. g£fettfil 
S4_Bf S £ B£fctf4? */c»K ! #gW0#7R8B& ! J 
«aWg»©J:9«:. ^a^^miic-Ca 
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«ioosfo>ifit»©r. #*Kca< i£fett*r 

SCiAiBJgl-c. 1 6 3£#{CtB-7-fc:-Al 6 

2 $©(c 1 »*>*6ft(,»«HB-ClT9 C £#?# 

[007 9] IfT'^n ? ?4tfcg-f v 

<t><bgft £ tr- a jrwijm©*^ t z-m a z <fc 

9tc. XYXf-yl 6 4 4#gtl<*t»'IBS|-fS. 
3h*-tf-^^o»*©l**>tt«|tB*il 5^a>-c* 
•5. 2U>-C. «-?tf-Al 6 2 4-^^a7^{cRSWb 

XY*f— t>l 6 4 4i£S&l--cg9ffltS. 
[ 0 0 8 0 ] C©<fc 9 KWWIT-lf- A«M*«W6*» 

uri^. 1 o©:/n?*rt©?-:7:/ni» 

[008 1 ] (gttiBttl 1) 01 7Bltt©^t^- 

fc»©#H£7jVf0-C$>S. ^S(c5feS-3T t a^** 
h*-;U©E* • *A*8HeT6fc»©0*t»a«eft 
5 (^f-^^S 1) . Lfifl>ttB. )ft4*«. lffl©A 

©5 1 •> ^rtfcSaLT 4>g > $ h 
©3Ffl»^. fi^-rtKIWEOrtJ:l>^A?»^© 

[008 2] AA=i > f jr h *-Jl4flje»»B. @8S© 

«fij-¥>jig. Bi«©-f>tr-y>aittirnni»ftW»3&» 

i-3©f-»^wrfiFe8 

h*^JSl3>*j'F*-;l'©«»B. *«^D a o©|5|8S 
SftflE*»6tt*0. flF83ft**ft*»7*B. SiiSn 

[008 3]rft*>ft. tetAtt. A»tt3>5'i'h* 
-JU-Cabo'Tt. -e©ftf 0 3>*i' h*-JUB» gfl® 
<UW©K»C. fil«t)3>j'd'h*-;l'©aaSffl»s|E 

4) * 9 . lAffiffl-CB^&a > $ j» h * - to t Bft 6 «c 

[ 0 0 8 4 ] -ec-C. ^5E©¥«(*S8a a 0 ©^S©iaJStc 

±n-a^9ffY *-iUiw*rjta«!W©*»©fa* -c 

•5. Cft6©«SflB£T. WS^SKiBtStSn-Cte 

[0 0 8 5 ] ^(*Wtt«f B <!:LrDRAM«:$S*a53 
F*-;l/©l/*l<>fflg93e{CO(,>r^4. DRA 

Mtcd**i*3>*i' h'l'-JUCB. i><-?a>©ffl8a* 
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ffiifcfit* 5 0 £ U ft^mZb 0%tti>t. 

oTf#6ttsstj§mi£B. 2 5pas-ct , **£*k 

B. Sfifx^-i-j-S. 

[0 08 6] DRAMBPSSTCfigSrWU IBtg 

Z>. u/c*^r, l o©??7'K*£fEtgi£T4 , ©3> 

HSFarttt*. ^CC. fc<L;LBf3tii^2B#Kl%fc* 
±©*.&#£ 0 tc h Z<D? v 1 1, ^ L * 

gaWS. ljjKMJM-Kttl 0 0<Ifc{±©DRAM^ 10 
» ^*JB«pKff 1 tt3 «3 ©«*»*«-£«« 

TKfeS£. 1 ilODRAMCC^-rSSUSa^ h*i±S 

•rs. 

[0 08 7] •eCT. lft^^x^-tti©^^©^ 

bxm&x.m>mt. tcttut, *©t/*(,>«B*io 
[0088] sr. ^x^-o&Kiawjei/r. :/n? 

*ftit£m^£-AM!W{iB£ -S^CJyd/ 20 

C£H£1l^t-A£-fSM8t-r*. C©£#, &S©J1 
SB. «*©*S»tt*«")j^r. ">x/%-©Jfi«* 

[0 08 9 3 &:/a ? £©3>£i> £ 
RiimiJfEfilB. •7u?9tp<Dim<Da^t>ir[-ft-)\,& 

nmri>Mmmmm.t ? k^s n* 3 > * * h * 

-JHH&<fc#'6Jijre*&©-C. S^a»{»©JtU« 

fc*C4*l-C*S. 30 
[0 09 0] T^^Z* h*-)MOfflfil 0%Z&tL 
fci©B*ft:/ci»d'i*ftL (Xf--^S3) . *© 

Ft*. c©*$>n*#. 
©1 o%*fi;tfci§£. «awjfc*-c*-3-ct*aE*«t> 

>*>6B-r-r<!:*K«. ^n-fex^rsrsne-ttsfctf). 
S£^fe £©*§® # s ,fc 5 k * * c £ T * 

■6. 40 
[0 09 1 ]-*. tr»h7j^WltIlfiiT4»^ 
KB Uf-7^S5) . 8JiJ®^i*&3tlft:^n» 
f£i*e>K. -^^ns^K^tfriftSr*. -e©&$ 
KJ; >) 3 6Kffl^^x^-±r©^FS»ffi7!/ 5 Bje,^K 

Kiatg$n«istH*£%s. 

[ 0 0 9 2 ] S f>K. »M>*J|{aB©«lje*fT 5t§£ 
KB. ^fia>ar* h*-A*?WErSitteMSJIWJHl 
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[0093] ±IB©<fc 5K. M$HJBtt(C-&ai£3 ft 
S««©ffitt&/hS < U «*l>«Bf©«S*tTl». E 

j£-f£. i&gKI&CT. jI*©3>**|-*-;l,£giJ£ 

u H*-;i/fiKgiff-r4^';3>K{km)i* 
-^©ttiaiSi^s. 

[0094] fete. ±BB©SaWB«-CB. :/n 9 

tSP3ffJtt-CfcJ:C». tit. ^»>B. W5A-1<5 4 
>££&$&£ feoTt,>fc#. a^-fT^-OttKB 
;W >©[!&8£Bg&ofc7-X HSrtf ^te«&©TEG 
(test element group ^tefffifflS^) *lH*>tl*C 
£#£>£©?. &*§£KB. 

M-t/co. *tn&*jjo©^0 7*(cs*o-c«OE-ra. 

[0 0 9 5 ] 3 6K. ±iS©5l|M^rgi?l3Lfc<fc5fe 
«BE#ffiB. 3>**h*-Jl/©«aEKB*6r. b*> 

5#8tt. **neti©as»©*aEffl*s*Jnffl©a»*> 

S*n"Ca$nSti^KB*^H^©#ffi*SjpJfflt?t 

3. 

[0 0 9 6 ] fete. :*^»»©*aM*9x^-©*aE 
35ffiB. *W*9x«-©|)aEKRJE3tir. SO IS 
«©^*ffiKfefflffl-C*S 0 

[0 097 ] 

[IHIJ©ftil*] *^HJKJ:S4. 43WWx^-*Bf« 
©«»©««KK»Wl/r. €T i «: o«>i9> 

S*»S3D»**OET«A:«E). iKX*r©3> * * h 

%|aj±-rSC4*fC*S. Sfc. ^{4B#Rg*/cOK. ^ 
<©^x^-?:^S-c^-£>/c&. ifSSSfeKiS^D-bXt 

[ 0 0 9 8 ] fete. 3 9 ^k^« 
T*y * y fei'©^^^ ^ £|51«©^:^ $ kts 
ciict^r. — y-rx^gfei^zi^A 

-f^{:iK«aE*tf5Ci#r*. ±IB£|al«K^W 
•C3>£* h#-A©ft$£ff5C<!:!&J-CtS. 
[0 09 9 ] S/c. ^WK^Si. ±I2©«S^(^1 
©ffi«) *9«&K/jN*C>tB»©W« (^2©^) K 

J:»). =i>jrd'h*-JW«E1IHc»ISJt3tl-C(r»*3&>5*> 
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[0 100] 3 mi©^*S^W^2<D^{C 

Ilfb4ia*ct36«r»*. fcfc. * 

<*ftS«Ri$£«. /<:£*«. **&$x/%-© 
$95^. *»»>Ji^-»a»4*««IIW*«MKifil» 10 

A©(4@t»$ai. tre^tts&©ttMitN£. 

SOT. *©K«CJMt*4**lf-A©JHI«*«* 

<£©a>2* h#-;l<©»{a£i;T£M-}"'&. -e©fc 

CitftSS. •?■©/<:«>. ffl$tCttCtidt*Vi-}Xts. 

^©^ft^lftSSrfi^c 20 
[0102] S&KSfc. fflmway* * y*->\>* 

[0 103] Sfc. 

©8te#(y*t>fIJiLL'Ca -€-©^tp©n 
U*l>fil*jfi*./c£*. SSfs^i'tCfcor^a-bx 30 
[01] *»fl<M«WI5«©ttt»ffi«rwrH 

[03] *%w<Dm i ©*MJSS©a»^a » *(c»w 
[04] *^w©» i ««5«»tt©iitt^B v t> tnm 

[05] **Hli©* 1 ©ga0gffi©ttft7ci * fKfcW 

tct tnmwfoti&tom&htttm 40 

[06] *^W©m2 ©HM5SS©a»if 77 v ?»tc 

[07] *^w©»2 <j>mmsm<om^77u » * ± 
[08] *^w©»2 ommmnmL-fv ■» *k#w 
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[09] *ftH©& 3 ©2gti£S©ttKfiMB7n „ 2 cc 
[0 l 0 ] *^^©»4©*iiSJB!?g©^t-AMW^ 
[0 l l ] 4ttU©*5©%N0gtt©ira7a v*LH 
[0 1 2 ] 4ttn©*6©XM0ftlto«?e-A©JBW 

[0 l 3 ] 4^I7««ttl^9xA^iWB 

i^SPi47FT0 

[0 l 4 ] ^9!©J|M©Sirej|©9x/>~©ffllM 

[0 l 5 ] 3WM©W9©S6IWI5«©*^^a »*ia 
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